Isotope-coded derivatization based LC/ESI-MS/MS methods using a pair of novel reagents for quantification of hydroxycinnamic acids and hydroxybenzoic acids in fermented brown rice product.
Hydroxycinnamic acids (HCAs) and hydroxybenzoic acids (HBAs) are antioxidant phytochemicals found in rice and effective for the prevention of human diseases including cancer. FBRA, which is a functional food manufactured by fermenting brown rice and rice bran with Aspergillus oryzae, has been demonstrated to have chemopreventive effects against carcinogenesis in various organs. In this study, we developed methods for the relative and absolute quantification of ferulic acid, sinapic acid, caffeic acid, protocatechuic acid and syringic acid in the FBRA and raw material (RM; unfermented brown rice and rice bran) samples by LC/ESI-MS/MS combined with derivatization using a newly developed reagent, N-(2-aminoethyl)-4-(diethylamino)benzamide (ADB) and its deuterium-coded analog, d-ADB. For the relative quantification, the FBRA and RM samples were derivatized with ADB and d-ADB, respectively, then the resulting derivatives were mixed and subjected to LC/ESI-MS/MS; by this method, we found that the fermentation process significantly increased the free HCA and HBA contents. The HCA and HBA contents in the FBRA were also determined, in which the d-ADB-derivatized standards of known amounts were used as the internal standards. The ADB-derivatization enabled the sensitive and specific detection, and the use of d-ADB significantly improved the assay precision.